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EXECUTIVE SUMMARY

Qverview

In 1996-1997, the Missouri Department of Natural Resources Solid Waste Management Program funded a

Waste Composition Study to characterize and analyze samples of the municipal solid waste stream at

Missouri landfills and transfer stations. The 2006-2007 Missouri Waste Composition Study (WCS) has been

funded by the Department to sample and assess the characterization a decade later. Analysis of the 2006

2007 sort data by location and/or region as well as comparisons to the 1996-1997 results are included in this

report.

Municipal solid waste (MSW) was the targeted waste stream. MSW represents the residential and light

commercial loads which are the typical focus of recycling and waste reduction programs. In 1996 and 1997,

MDNR reported waste reduction rates of 33 and 30 percent, respectively. Since 2001, the department has

reported Missouri continues to meet the 40 percent waste diversion goal established by Senate Bill 530,

which was signed into law in 1990. The estimated diversion rate for 2006 was 44% (MDNR SWMP).

The 2006-2007 study was conducted and summarized by the Midwest Assistance Program(MAP). MAP is a

non-profit organization which provides environmental technical assistance throughout the Midwest.

Of the fifteen locations sampled for the 2006-2007 WCS, fourteen were locations considered in the 1996

1997 study. Results from both periods of time have been compared with significant changes noted as well

as a general discussion of significant changes to area services over the decade. The fifteenth location,

Courtney Ridge, is compared to the nearest location sampled in the 1996·1997 study, Lee's Summit.

The waste samples were sorted into categories during the 2006·2007 WCS including the twenty-six

categories in the 1996-1997 study, plus two additional categories for electronic waste and household

hazardous waste items.

The purpose of the study was to identify components and percentages of waste In the municIpal solid waste

stream entering Missouri landfills. This provides knowledge for designing and implementing programs to

reduce, reuse, and/or recycle targeted materials within the waste stream. Comparing the 2006-2007 study

to previous studies assists in evaluation of such programs implemented during the intervening time. Waste

generation rates and recycling program development for Missouri are discussed herein, as are the changes

observed in Missouri's MSW.

The 2006-2007 Municipal Solid Waste Composition Study found among other things that:

~ There is a lower percentage of Paper in the Missouri MSW waste stream than during the 1996·1997

WCS
~ There is a higher percentage of Plastic in Missouri's MSW waste stream than during the 1996-1997

study, and

» A large portion of the Missouri MSW waste stream has value and should be targeted for diversion.

1
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Methodology

MAP advertised, interviewed, and contracted with Keith and Janice Powell of Rolla to conduct the thirty

sorts. This provided a reliable labor force and a consistent approach. MAP staff Dennis Siders and Cynthia

Mitchell provided waste sort training and supervision throughout the project.

Two sorts were conducted at each of fifteen locatIons, one In the fall of 2006 and one in the spring of 2007.

The sorting dates were as follows:

location

Columbia

Courtney Ridge

lee's Summit

Macon

Maryville

O'Fallon

Osage Beach

Pemiscot County

Phelps County

Reeds Spring

Springfield

St. Francois County

St. Joseph

St. louis South

West Plains

Fall 2006 Sorting Oates

10/8-10/9/06

10/24-10/25/06

10/23-10/24/06

10/11-10/12/06

10/27-10/28/06

10/5-10/6/06

11/8-11/9/06
10/18-10/19/06

10/31-11/1/06

11/6-11/7/06

11/2-11/3/06

9/28-9/29/06
10/2';-10/26/06

10/2-10/3/06

10/16-10/17/06

Spring 2007 Sorting Oates

6/1H/15/07

6/7-6/8/07

6/5-6/6/07

6/12-f>/13/07

5/3H/1/07

5/21-5/22/07
4/23-4/24/07

4/12-4/13/07

4/5-4/6/07

4/9-4/10/07

4/18-4/19/07

4/16-4/17/07
5/29-5/30/07

5/24-5/25/07

4/3-4/4/07

Sorting locations on site were determined

with local management and the sorting

table, bins, and tools were set up

accordingly. A tent was utilized at some

locations. On-site buildings were used

wherever available. Twenty-gallon

labeled plastic containers were set up

around the perimeter of the sorting table

to receive sorted materials. A top-loaded

scale was set up and tared to compensate

for the empty bin weight.

Municipal soUd waste (M5W) was the

targeted sample material. Therefore, .... _

only loads with residential waste from single or multi-family dwellings and light commercial waste were

3



selected. Incoming municipal solid waste loads, primarily large packer trucks, were identified and selected

at random and the driver was interviewed to determine the area the waste was hauled from as well as the

estimated percentage of residential and commercial materials. Eight loads were sampled from each site in

the fall and again In the spring, with the exception of the fall sort at the St. Francois County Transfer Station.

Only six representative MSW loads arrived at the St. Francois County Transfer Station during the two-day fall

sort.

Once the load was determined appropriate for sampling. 2S bags were selected at random from the load.

Bags were opened and materials sorted into bins representing 28 categories. The descriptions for the

categories utilized are as follows:

PAPER

Cardboard and Kraft Paoer - corrugated cardboard, chlpboard/boxboard, kraft paper

Newsprint-newspapers and ground wood paper stock

Magazines-periodicals and bound printed material from glossy and plain paper stocks

High Grade Paper-marketable quality office paper, plain stock junk mail, envelopes

Mixed PaDer-all other paper materials that do not fit into above category, such as paper towels,

tlSSlles/bathroom waste, fast food wrappers

GLASS

Clear Glass Containers - dear glass which originally contained food or beverage

Brown Glass COntainers brown glass which originally contained food or beverages

Green or Blue Glass COntainers - green or blue cast glass which originally contained food or beverage

Other Glass - Glass that was not originally a food or beverage container, such as pottery, light bulbs,

window panes, etc.
METALS

Aluminum cans- aluminum beverage containers

Other Aluminum - aluminum other than beverage containers, such as foil, foil pans, etc.

Ferrous Food cans - Steel food containers, Including pet food cans and aerosol cans

4



other Ferrous - Ferrous and alloyed ferrous scrap to which a magnet attracts

Other Non-Ferrous - all nonmagnetic metals that are not recognizable as aluminum

Oil Filters - used and new automotive oil filters

PlASTICS

Pet 1#11- beverage bottles and other containers clearly identified as #1 plastic, composed of

polyethylene teraphthalate

HDPE(#2) - containers clearly marked as"2 plastic, composed of high density polyethylene

Plastic Film - all flexible plastic film regardless of resin content, such as plastic shopping bags, trash bags,

and product wrapping

Other PlastIc - PVC(#31, lDPE(#4), PP(#5), P5("6I, other plastics or mixed resins ("7), and unidentifiable

plastics, such as toys, straws, miscellaneous household and personal products made of plastic but not

identifiable as PET(tIl) or HDPE("2)

ORGANICS
Food Waste - putrescent material capable of being decomposed by microorganisms with sufficient

rapidity to cause nuisances from odors and gases

Wood Waste - items composed of wood, such as furniture, tools, boards, plywood, frames, etc.

Textiles - woven fabric, natural or synthetic, either in bulk or made into usable items, such as clothing.

shoes, handbags, etc.

Disposable Diapers - adult or infant disposable diapers, clean or soiled

Other Organics -items that do not fall into any other category which are composed of carbon-based

material, such as human and animal feces, plant trimmings, etc.

INORGANICS

Fines - all matter not sorted into specific categories which are too small or mb:ed to be categorized

Other Inorganics - items which do not fall into any other category and are composed of inert materials,

such as kitty litter

ELECTRONIC WASTE

Any Item that has been operated electrically, or a component of the item, such as computers, monitors,

keyboards, computer mouse, remote controls, small appliances, telephones/answering machines,

electronic games or controllers

HOUSEHOLD HAZARDOUS WASTE

Items that are potentially hazardous to waste handlers or ecosystems, such as over-the- counter(OTC) and

prescription(Rx) medications, beauty/hygiene products, beauty/hy~iene aerosols, household cleaning

products and aerosols, sharps/blades, syringes and needles, hardware and gardening/yard products,

disposable razors, batteries, and other miscellaneous hazardous or toxic items

As each sample was sorted, bins of sorted material were weighed and recorded. The volume of material

was estimated and recorded as 5, 10, 15, or 20 gallons of materiaL Following each location's sort, the data

was input into the computer, volume converted from gallons to cubic yards, and all quantities were

summarized. Batteries were retained for delivery and evaluation by the Rechargeable Battery Recycling

Corporation.

Results

Disposal Rates of Municipal Solid Waste
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The Missouri Department of Natural Resources receives data on the tonnage disposed in Missouri landfills.

but does not know the end destination of all waste received at transfer stations. Transfer stations deposit

their materials into landfills in Missouri as well as surrounding states. Therefore, quantifying the overall

waste stream is difficult. Automatically summing all waste from landfills and transfer stations would double

count the tons from transfer stations that are disposed in Missouri landfills.

No data is reported to DNR regarding the composition of the tonnage disposed. Therefore components of

the total waste stream must be estimated in order to obtain the quantity of M5W. This was accomplished

during the 1996-1997 WCS. That determination is listed below as well as additional data considered in

estimating the components of the Missouri waste stream and analysis contained in this report:

• Tons of waste disposed of in Missourllandfl1ls during 2006 = 4,500,160 (MDNR)

• The 2006 Missouri population =5,842,713 (MDNR estimate)

• Annual Per capita Waste Generation =2.14 tons

• Missouri MSW percentage of waste stream is 59.6% (1996-1997 WCS)

From this information, the quantity of MSW in the Missouri waste stream for disposal in 2006 was

determined to be 2.682.095 tons. Per capita M5W generation was 1.28 tons annually, or 7 pounds per day.

Annual waste disposal in Missouri landfills per capita was 1,540 pounds in 2006.

Sort findings

The 2006-2007 WCS sort results as a percent by weight and percent by volume of the major sort categories

are exhibited in Chart 1 and Chart 2 and detailed in Table 1.

Chart 1- 2006-2007 WCS
Composition by WEIGHT

INORGANICS SPECIAL
4.14% WASTE

1.91%

PAPER
33.63'"

ORGANICS

31.5'"

MOA1S
....%

Chart 2 - 2006-2007 WCS
Composition by VOLUME
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2.68% WASTE

UO%
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17,36~
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3134"
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-
Wtllbs.\ %bvWl Vol.l~\ %bvVol.

Cardboard 4,884 8.20% 68.778 13.59%

Newsprint 3,076 5.17% 17.635 3.48%

Magazines 2,181 3.66% 9.025 1.78%

High Grade Paper 3,809 6.40% 32.95 6.51%

Mixed Paper 6,075 10.20% 61.225 12.09%

TOTAL PAPER 20,025 33.63% 189.613 37.45%

Clear Glass 1,616 2.71% 6.55 1.29%

Brown Glass 1,054 1.77% 5.585 1.10%

Green Glass 374 0.63% 3.075 0.61%

Other Glass 193 0.32% 1.685 0.33%

TOTAL GLASS 3237 5.44% 16.895 3.34%

Aluminum Cans 946 1.59% 13.075 2.58%

Other Aluminum 200 0.34% 2.875 0.57%

Non Ferrous 137 0.23% 1.425 0.28%

Food Cans 1,747 2.93% 12.425 2.45%

Ferrous 518 0.87% 3.71 0.73%

Oil filters 48 0.08% 0.526 0.10%

TOTAL METALS 3596 6.04% 34.036 6.72%

PET #1 1,516 2.55% 23.45 4.63%

HDPE#2 1,129 1.90% 20.55 4.06%

Plastic Film 2,869 4.82% 51.8 10.23%

Other Plastic 4,756 7.99% 62.875 12.42%

TOTAL PLASTIC 10270 17.25% 158.675 31.34%

Food Waste 10,254 17.22% 41,825 8.26%

Wood Waste 709 1.19% 3.425 0.68%

Textiles 2,817 4.73% 16.6 3.28%

Diapers 3,264 5.48% 15.3 3.02%

Other Organics 1,766 2.97% 10.725 2.12%

TOTAL ORGANICS 18610 31.59% 87.675 17.36%

Fines 554 0.93% 4.45 0.88%

Other Inorganics 1,912 3.21% 9.125 1.80%

TOTAllNORGANICS 2,466 4.14% 13.575 2.68%

HHW 547 0.92% 3.05 0.60%

Electronic Waste 588 0.99% 2.525 0.50%

TOTAL SPECIAL
WASTE 1,135 1.91% 5.575 1.10%

TOTAL COMPOSITION 59,539 100% 506.244 100%

Table 1- 2006 2007 Waste Composition Study Results
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Applying these findings to the estimated MSW waste stream disposed of in Missouri landfills in 2006. Chart

3 exhibits the estimated quantities of each category going into the landfills.

PAPER,
~02,080

METALS.
161,9~2

PLASTICS, _---'
462.640

ORGANICS,
847,347

l

Chart 3 ·2006-2007 WCS Results applied to MSW
Disposed of in Missouri Landfills (tons in 2006)

INORGANICS. SPECIAL
111,088 WASTE.

Sl,12~

Summarized weights and volumes of the samples at each location are presented in Table 2. Overall, just less

than 30 tons were sampled during 30 sorting events, an average of almost one ton per sorting event at each

location in the fall and again in the spring. Just over 15,000 tons of wastes were accepted at the facilities

during the time frame the samples were conducted. The Maryville Transfer Station receives the least

amount on average at 50 tons per day while the Courtney Ridge landfill averaged over 1000 tons per day In

2006. The sorted volume totaled just over SOO cubic yards, an average of approximately 16.5 c.y. per site

per sampling event in the fall and spring. Table 3 provides the results by location identified in their

respective solid waste management districts. The locations with the highest and lowest results as a

percentage by weight and percentage by volume for each sort category and subcategory are displayed in

Table 4.
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Columbia 33.6

Courtney Ridge 36.3

Lee's Summit 33.6

Macon 35.4

Maryville 35.1

O'Fallon 26.9

Osage Beach 34.9

Pemiscot County 40.2

Phelps County 33.5

Reeds Spring 37.7

Springfield 34.7

St Francois County 32.1

SI. Joseph 32.0

St. Louis 27.0

West Plains 33.3

TOTAL

Av. r Site

506.2

33.7
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r.ble 3 - 2006-2007 W..te Composition and Compenson
Reeutta In Respective Solid W..ta Man.lgement Districts

o.LA-~I I'll o..t.o-&...IoM9h I~E-L.'~~mmll- Oo'lt~ _H-CoOm.. lJIltK-f"l'wlpe CII.
'" WI.."~':' VlIl ~ lNl." WI. ,.Wt"'VlIl. '" lNl." VOl. ,. WI.,. Vol ,. ;;. WI.. ,,-a:.. VIII ,. 'Nt,. Vlll.

C.rdbollrd U~ 14.4~ 7.84" 13.~ .."" 13.41" ....'" " .... 1.1"" 1UO'll. ."" 1S.~" ,"" 12.47_m
4.4" ,."" 5.el" 4.'4"" •."" .... ...... ."" .- 3.15,," '"'' U .. ,... '"...- U". 1.2,'" 3.il"- 2.42'1lo .". ,... 3.0n\. '45"- S.U'" t.I~ 2.11'" .... ,"" " ..

High Grade P.per ...... 71)% 5.41" 502''''' 5.11'" 6.1,"" .."" .- US"" •."" .,.. ..". • 21,. 114'11

MIxed P~r I ....'" ,,- 11.38% U.IIlI'l1o ..... H.", .... ".... 10.35'" lU3,. 11.08" 12.'" 1.14"" ".'"TOTAL PAPER 31.11% 17.13'10 )1..11" ...... ..."" S1.11% 14.11'10 ...... sa.lt... )4.u.... ".... :MIA'" SUI" ....,.,
ele.rGI.., 2.47'" 1.0r'lloo ,."" us,," ,... ,41'l1o ,... 1.24" UoI'" 1.78'" ,... ,". 2.84.. ".
Brown Gill•• ,.." .... .... 1.33'" 1 31,. .... 2"" ,". UO'Il. 14'" ...... 0.1"" ,... ,...
GreenOI.., 0.4" D.43'" 0.70'1l. 0.71'" 0.4'" U7.. 0"" .."" O.S~ '.01'" 0.4n\. 0.45'" .... 0.46'"
Other Glas. oz,,, 0.21'110 0.0tI'l1o 0.'5'" 0.24'" •."" 0.16'110 0.1"" 0.71'" 1."'" ..... .."" O.,~ •.".TOTAL GlASa ..'" 2.1Wv. .... 1.1,'" .... ,.... '.13'" ,.... .- MO. ...'" .... 1.1", ,
!Aluminum e.nl ,.... ''''' 1.1Ii'M. 2.5II'1lo ,... 2....'" ".. ,.... U~ Ue'lIo 1.37'6 Ul'llo ,.... ,
Other Aluminum ,,,. D.2t'll. D.40'1l. 0.55'1' 0."'lIo ",.. .... US'lIo D.2e'" 1.011'" D.26'Mo 0.37'1' 0.3t'" .....
Non FerrOIll 0.47'110 043'110 0.13'" •."" 0.1~ D.11i'll. O.IO'IIt 0.'''''' 0.12"" 0.115'" •."" 0.D7'llo 0.)4'll. on",
Food C.nl 20... 2.$4'1lo 2.52'1lo ".. 2.4'. ''''' ,... U2'Moo 3."'" S.l'''' 1.7" 1.4" U2'Moo ......
Ferroul , 1t'llo O.M'" U~ 1.0,'" O.se,. 0.45'" 1.01'" 0."" 0.71"" 1."'" 1.1'" 0.74"" 0.1"" ...,.
OI!f1l1e~ .... 00'. 0.03'llo .."" •."" •."" ..- •.". 0.0&" 00'" 0.0&'110 0.07'110 0.10'M0 ",.
TOTAL. METALS .."" 7.U'" I.U'" .... 4.7n- .... ,.". .... ....,. 1.1ft .... .... I.14'llo ....
PET'1 2.11'110 S.U'IIo 2.86'" U5'llo ".. 4.32'1lo "'" 6.02'Ilo 2.1,"" ..,. ,... ..... 1.11'" ,.
HDPEI2 'M' .... U3'll. U .... 2.12'110 4.64"" 201'" 3.7" ,."" Ut"" 1.3" :'-2'" 1.64"" ,....
Pintle Film .... .."" U7~ 10.1S~ U6'" 1.64" S.tS,. 11.3'" U2iK '.1''110 1.7'''' 14.37" 1.15'110 '0.""
<:ltMr PIuIIc " .. 12.s.-,. ..... 12..'''' ..'"' U ....,. ."" 11.21" • OS"" 1164" ..... tS."" 71'" ......
TOTAL PLASnC 11"'% ~1.U% 17.7" "..... ".... ".... tl..,'Il. "... '1.11'11. ..... ".... ...... 1UI'll. .....
FOOdW... ,..,,, •."" 18.17'llo U7'llo 11.16'" .01,. " 16,. 1.1'" IU'" •."" 1I.0lt'Il0 I.12'll1 1l'.~ """1
lwooclW••• 1 t4% 0.71'l1, '.23'1' •."" '.M"" 0.74" 01.,. 0.41'110 1.35" 0.115'" ,."" ...... 2.03'" ,.,,.

extl., .... 3.7n. ""9'Ilo .... 8.11'1lo .....1'110 .,"2'llI .... l.tS'" ..... 5.0"'" '.IS% ...,. 3.'4'1
Dla.... .... 2.57'll. ".IS" 3.12'Moo 1."1'110 .... 7.)'" ,.".. ,.,.,. ,.... ".17'6 ,..... .,.. ,.,,,.
Other arg.nlc::l U5" 1.7,,, ,.... 1.72'll1 '.0" U1'1l. .... ..'" 3.)4,. ,... un 2.41" .... s.n'll
TOTAL. ORGANICS ..."" 11.:l2'Il. 3004'''' 17.02'llo ...,,. ".... ,.." ... 1....... "... tI.14'1l. U.ottl ,,-"" ...... 1.....'1F.., ."" ..... 0.1I'll. 0.7" O.es,. ..... ..... ..... 1.11"" ."" 0.1" 0.1"" 0.14"" t.ll'M

Other lnorg.nlc::l 2.t4'1l. 1.8,'" 3.1" 2."" ."" I.M'Il. 20'" 1.45" 5.15" 21S'Il. ..... Ut'" ).05'110 '.'n
TOTAL.INOROAHICS 3.11'" .... ...,,'" ..... ..... ,.... ,.... .... ..... ,-"" " .. ,.... ,... ...,
HHW

L_
0.18" 0.1I'll. 0.12'" 0.....,., ..... 1.2&'" on'll. .... 0.21'110 0.5&'ll. •."" 1.36" O.I~

EItcttonIc W••tl 118110 0.1l3'l1, 0.54'" 0.31'110 ,.'"' 0.'6'Mo 01'''' 041,. ,tt"" .... 2.1)1" 0."110 ...... G.45'll

TOTAL SPECIAL WASTE .... 1.7,'" 1.U'" 0....% 1.70% 0.74% UI'Il. Ut'll. 1.11% 0.71'" I .... 0,'7"4 ".. 1.1Z%1

TOTAL COMPOSITION ''''' ''''' ''''' ''''' "... ,- ,- ,"" ''''' ''''' ''''' ,... ''''' '''''
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Table 3(conL} - 2006-2007 Waste Composition and Compllriaon
Re.ults In Respective Solid Waste Man.gement Diltrtcts

.. ...Diat.L-Q':~ Oit.t.L-st. L.ouiI. I OitlN-R__.~ 0'" . DIIlP-lNMt PIilIln• DIIlR-$l F.-ncola Co Dlal.s.-F'emIaoDt Co ot.t.T-o.g. a-:tl

'It> WI.. '" Vd 'to wt.'Mo v~'" Wl'llo Vol. ",-~'M, 'to v•. '" WI. "" V(Il. % WL% v•. % >Me % vo. % >Me % Vol.

Cardboard 6.77'110 13.2'" 7.711'110 12.711'" 8.•3'110 14,21'110 7.~'110 13.27'M1 UIl'llo 12.1lWo 7.71'14 '3,47'1lo 1iI.4l'1lo 13 7"'Ilo lI.sa'llo 13.lIWl

Newsprint ''''' •. 1g<jl, &.47'" •.63'11> 5.8~ .,05" 7.04% ".11'110 u ...... 2.13'" 15.3&'110 ,..... 3.33" ,,,% 'I.U'Ilo '''''Magazines •.14% 1.117'110 ".5'" .,,% 3.78'110 U3% Ul'1lo 1.51'110 ,."" 2.'",", 3.1W1 1.3:nlo 3,''''' 1,74'1lo 4.15'11> 1.7'"'

High Grade Paper 8.15'''' 1I.151'1lo 1l.3ooI'llo ..""' 7.....'" 1.03'110 .."" 7.&4'llo Il.H'Ilo .."" ''''' S.Y" ".71il% •."" UIS'Mo 1I.74<jj

Mixed Paper 10.30'1' 12.115'110 11.11% 12.5R 11.7'3% 12.42'llo 8.&4'llo HAil'll. lU2'Il. 12.7ll'Mo 11.56" 12.8'" 10.50% 11,lICI'Mo 1l.7D'Mo '1.18"
TOTAL. PAPER ».71'4 'U.% ...... ..."" J4.1t'4 40.14" 3O.U% 40.01'11. .....% ...... .....,. ...-)1.2,,,. ,,- 'U." .....,
Clear Glass ,."" \.2'''' "" 0.83% U4'llo 2.08'110 3.02'110 1,115'110 ...N ..00% 2."~ 0.I3'll> 2.151'1lo 1."'" 2.13'110 1.15

Brown Glass 1.8'" 1.'2% 1.88'110 ,."" 2.25'Mt 1.1'110 2.0&'llo 1.2''Mo 2.24~ "'0" 1.51" 0.'l7'11o 1.43'Mo 0.8191> 2 "8110 ..'"
<::,reen Giasl o IIS'lIo O..... 'llo 1.1~ 0.1"" D."" O.q'llo 0.7"" 0.72'Mt 0.'7% D.... 0.2tl'llo 0.2''110 0.65"- 0.511'110 '.13" 0.88"
~herGIISI 0."'" 0.58"- 0.2'" 0._ 0,"7't1o 0.3''110 0."0'll0 0.2~ 0."" 015"" 0...% 0,2tl" 0."" 0.'1'110 D.&5" un
TOTAl. GlASS UJ" 3.7"' ."" ....% 7.1", J.N" U." UI'llo ....1" J.1'% U"" ,- ..... .... ...% ,.
Aluminum cans 1.:M'l4o 2."2'll. '.31'1i!. 2.3''Mo 1,71'Mo 2.52'Mo 1.5l1'li. 2.2..'Mo ,."" 2.78'Mo ,."" 2.18" ...""' 2.1)'lIo ,.- ,."
Other Alumln um 0.35't1o 0.85'" 0.21'" D.'7'llo D,'S" 0.53% 0.00" 0."" 0"" D."5't1o O,:M'llo U"" 0.3S" 0.44" 0,'5" 0.""
Non Ferroul D.12'llo O.1i'M, 0.12'Mo 0."" D."'" D."" 0."5'Mt D."''110 O.lS'IIo 0.'5110 0.1$'llo o.n" 0,'2'Ilo 0.12'11> 0,15" 0.&4"
Food Canl 2."" 1.77'110 ,.... ,."" ''''' .... 3.82'1lo ..'" 2.87" 2.78'110 3.53'Mt 2."" 3.31'" 3.11'Mi ''''' 2.'5"
Ferrous 0.65'11. 0.7"'Mo 0."" 0.74" 0."0'll0 0.33'" '.01'Mo 0.7~ ..- 0._ O.3i'Mo O.:M" 0.82'1lo 0.15" o.s5" 0.7Z'llo

OilfilteB 0._ D.- O._ 0._ 0.00" 0._ 0."" 0.43" 0.02" 0._ 0._ 0._ 0.0&" O.12'Mo 0.13" 0., ..'tIo

OTAL METALS ......'110 ."" .- 1.1"'110 .... I.M'IIo 7.t3" ,.... Ut'll. 7.1'" ...... ..... "'1" ,.". 'M% ,
PET'1 2."8'l1o 8.n'Mi 2.23'l1o ".07'llo 2.M" ".IS'll> 2.65" ...'" 2.n1lo ".51'110 ,."" s..-s" 2.i191> ".1Z'llo 2.II'0'b ".13
HOPE IF2 '.28'110 ,,'" .."" 3.2""" U791> 3.ll'I. 2 ,''110 ".13" 2,'"'' ".58'110 2.03" ".SII'lIo 2.0"'110 4.50"" 2.051'110 ..".
Pialtic FUm 3.2"" 7.81"" ..-10.113"" 602$'11> 11.1" 6.23" U5" ".81" •."" ".28" U1't1o •."" 10.1l4" S.31'l1o 11.""
Other Plastic ,."" '3.3lI'Ilo 1I.92'llo 12."''''' U"'Ilo 11."2"0 1."'" 11.1IO'llo ua" 1.....2'" 8.63" 1".17"" 7.70'll0 '1.87'" 7.13'110 ".U"II

TOTAL PLASTIC «""' 30.05"10 ,.- so._ ".204"" ".... 17,)t'JI, JU'''' 11.10'" SS.It'" ,..,. ...... 17.tt% U.07'llo '1.1'''' U.U'lIo
FoodWaate 17."'" ."" 18.71" 1.S" 11,07'110 U,,, 1S.i5e'Wo 7.2&'" 17.1191> '.511'110 20.....110 t.:M'" '1.52'Mo 1.51'" '5.1lO1fo us
~oocIWa.te , 00% 0158110 U3'llo 1.U'llo 1.10'll0 O.q" , .2"'Ilo o,se'" 1.25'llo 0.83'110 0.$3110 0.82'1lo 0.87'110 0.44'" 0.83" 0.57""
Textiin ''''' 2.7811. "."'llo ,."" ".1''''' ,."" ,.- 1.73" ".11'110 "'" .,'" 3.27'llo •."" ."" ".5'" ,.""'
Diapers '04% 3.'"'' 5.48'1lo 3.011'" 5.1504'" ...% .."" 3.17" 6.11'110 3.21'110 51.'"'' 2.2$110 7.""" 3.7e'llo ".33"" 2.sn
Other Organics 7.38% ."'" 3,57,., :U8'llo '.11% ..- 1,'"'' 1.01'" 2.'"'' 3D'" ,- 1."0'll0 O.iN 0.''''' US" ,.no
TOTAL ORGANICS H.ot,. '1.70% 31.3'% ,1.1..% "...,. ,1.47% ".- 13.77'lIo ...,.. ".... ...... 1"'0"" 'U'" 1U1'llo 27.11% 1'.1~
F"",. ,11" 1.2'" 1.01'" 0.i3'" 0.1lf>'IIo 0."" 0.8711. 1.01" 0.I7'Ilo ,.os" 1,M" '."O'llo 0.7$'1lo 0.$8'1b ,.,'" ..."'"
Other Inorganlcs .. , ..'tIo 1.SI'IIo 4."1"" 2."1% 2.4$'1lo 1.3" 2.S3" '.44" 1.12'1lo 0._ 2.3'''' O.as" 3.S'" 2.05'110 ,."" ,....
TOTAL INORGANICS 1.~1" 2.7,,, ..... U,% ~.1"" """ 3."" ."" ,.- ,.... ,M' U .." ...... 2.7S,. 3.1.,. 2.lJ1~
HHW 0,12'Ilo 0."7'110 0.S2'llo 0.31" 1.1'" 0.73'110 ,."" '.08'110 0."711. 0."5" 0."" 0.61>" O.8l!l'l4o O.M" ,."" 0.113

E1IIclronic Waite 0"" 0.21'1b o.q'llo o.'i"Ilo 0.1lf>" 0."" O.IM" 0.51'll. 0.57% 0.451" 0.73" 0.~7~ 0.44"" 0.25'110 ,.""' 1.'5~
TOTAL SPECIAL WASTE 1.11% 0.7""" 0._ 0'" 1.71% ..... • U' 1.1,,,, ,."" 0._ 1.71'llo 1.0'1% ,.... 0.11% U'" 1.0I~

TOTAl. COMPOSITION ",. ",. ,- "''"
t_ .- ",. ",. ,- ,- '00% ,- ,- t_ .- ""'"



Table 4 • Lowest and Highest Results by Category and Subcaitegory

• _L 8TRftlill C I wtttI HIGHES ""II. B
% WI. % V~. % WI. % V~.

Cardboard O'FiIklnII.11~) Wnl PIIIlM(12.1~) PemiteOtt CO {t.41'lb) COIlImDlI{15 )4'1rt)

Newsprint PemllKlOl co.() )3~) Colllm~2.71'1rtJ SprtnQfleId(7.()oI"-) Slloul.-{463'Mo)

MagazirMtl M~2.n.., M~121'Mo) St. Loult .. Spnngf.eld(UI"l L..·• SYmmlt(2 4fI'Mo)
High Grade Peper ~(4 75'Mo) & Pemilool Co.{4.7K) Caklml*(' 17_, Phelpol co.(t.21'Mo) Counney Rldge(1 4"-)

Mixed Paper hll~" CounneyR~••&4'Mo) eourtn.y Rdge(10 l'Mo) W..I PIIIlnI(12.12'Ilo) ~1341"1

TOTAL. PAPER ......... 3111'llo)" P.mItc:al Co (31.21"") U. Sol S7'1rt St. LouiI(3fI2i"l1o) . RMd.~ 40""" & 40 01")

Clear GIllS. Slloull(2.04"") 1 O'FIiIon(2~) St.l.oulI 1 51. FfWlCOiI Co ('3'lo) RNCb S9ring(3...."-) RINd. s,ring(2 OIl"')

Brown Glass Columbll(.llI'MoJ CoabnlM( IT'lloj 0M8" 8Md'I(Ua",,) t.Ucon(l 48")
Green GIlIII 51.F_ Co (2lI'llo) 51. F,.nooI. CO en""J St LouIt(1.1")" Ou;e Budl(1 l:J'11o) MteOtI(1.0Il"'J

Other Glass 51. JaNpn(.oa"J
CcutMy RIdge( 14'110) 1 P,. co ( 15"'J" WUt

PlM1I(.u"J" St. JOHph( 11'1rt) Macon(.?l") M_(113'lloJ

TOTAL. GlASS LN', SI/lM'lil(4.3e'b1 COIlIm~2.~) 1 51. F,.nco/t co.(2.491.) _.s '01'1£7.18'4»10 '00. M..... 5.43'llo1

Aluminum Cans 51 F,.n«llt Co (1 22'110) 51. FIWlCOI' Co.(2 In.) 0Uge 8NdI(2'lIo) ~8Nch(3on)

Other Aluminum LN" SIIrnrnh( 1"'1. 61. Loult( 21.). WlltI PIaln.-{.Z2'I» MaryoiIt{.21"J" L..'. Swnmlt( 22'1lo) Mlryville(1.115"') M.eorI(l.lll",
Non Ferrous CokImbll(.02'llo) 51. .IoMp/l( 0(1'101, CoIumbl-< 07"), St louI.-{ OW) Ql..lge 8McI(.S5"J M.con( 15")

Food Cans CcllImcH(l 7t'llo) COIumbll;(1 4",) SprinvfiIld(3.&2'llo) PII''''oot Co.(3 11"") 1 MMDl(3 11'10)

F..... R_h 5pm;( 4'Mo)" St F..neol' Co (.3") Reed, Spring( 33'llo}" St FI'8IIClOlI Co (SoI""1 St. JoNph(1.3i'llo) MteOtI(1.13"")

O~filt.~
o found II LN" Silmmlt, RINd' 5prina, 0'F*n. 51. Lou, o klund .LN', SllIlWl'lil. R.. Spring, O'F..." St.

Ird 51. Ftllnc:alI Co
LouI" ~m':::-:: Co.

COc.Jnney Rdge(.2"Ilo) 5~43'Mo)

TOTAL.. METALS O'FdDnf4 Y'lol Cct..m 5.01"" .1l3'llo1 Maa:ln(ll"l
PET., ~ Co.(1.ll") PlMoIpe CO (3 2I'llo) PemlICOI. CO.(2 111 'Mo) 0'FIIon(I,23'Mo)

HOPE'2 O'FIIotl(1 21"") 0'F1b1(2.7"Mo1 'NNt PIuI.-{2.14"") ~4.a''llo)

Plastic FlIm O'FIIon(3.2.") 0'fllion(711") Columble(e.71'Mo) ColumDla(14.37'Mo)

Other Plastic St. LouIt(llI2'Mo) l eo..ortn.y RIdo-<U7<M.j '"'-'PI Co.(10 "") SL F,.nCOll CO.(I.n'MoJ w.o.1 PlIN(l. 42'1lo)

TOTAL PLASTIC O'FaIon(I4 3~) MIClOI'l(21..se.J" PilIkM co".(21 53") WeIlPllinl(lU'" CoIu 'ftbIaI)4 I2'Mo

Food Waste COul'UMy RlllgtI(l ;'.15'Mo) Cour1lwy Rlclu-tUl""'J $1 Fl'tllfXIII Co.(20 lW'Mo) RINd' SprIng(1 U'llo)

WoodWas!e Cow1ney FlIdge(.74'Mo)
Courtney RIdQI{.41'Mo}. R., 5pring(.4I"). Plm/Ic:ot

CO (.44'llo) Pt\IlpI Co.{2.0''') P~CO(112'1lO)"51. lolIIt(1.11")

T"""', -"', ~1,73") MaJYYllll:I.lW'llo) "'-.c45~)

Dlapers Quo- 8Mdl(•.33") St. FrerlCI:IlI oo.(2.28'Mo) COurtney Fl.' P.-nlIcot Co.(7 31") P.1Ill1lllll CO (3 Ti'llo)

Other Organa Pemlllllll CO.( IT'IIo} PwnIlCllll Co.117'Mo) O'F8Ion(7.3e<M.) O'FIlIon(. Oi'llol

TOTAL ORGANICS 21M""; 137T'lloi O'FaIonC3e.05"') LN',s .-.11••'"

Fines FINd. ""'nee """'), M.l1)de( IT'IIo), LN', Sum:nh(.&a'Mo}. -"',Counney 1tiagIo(.1I""'1 $1. FranooII co (1."") 61. F,.1Wdlo Co.(1 .'Mo)

Other Inorgiilnics ........1PIIlN(1 12'1rt) W. PIar.( 91""') & SlFr~ Co (113") MKon(5.1S"") MICIllII(:l.75")

TOTAL INQRGANICS 'Nell PIelnI(~l Wetl PIlIIn1l2.on.i 1 COur1Jwv RlolleiUII'llo "-" .....i MICllIl(U7"i

HHW WKI Plelna( .7'llo) & LN', Summit( oM,.) 51. F,.ncoII CO (.11") SptWlgfieti(UI'Mo) 5prlngfIeld(101'llo)

Electronic Wlsle O'Fllon( 2I"llo1 51 louil( II'llo) 0Mge 8Mch(2.:J'IIo) o.aoe 8Hc:hC 1.l!i'llo)

TOTAL SPECIAL WASTE 51. Lo~1I( H'Mo) 51 louil{ 5&'10) Ouge 8Hcn(3 5"") 0N0t e..cn(2 01'11)

~



Seasonal· Summarized data by season is listed in Table 5 and exhibited in Charts 4 and S. There was very

little variance by season as a percentage by weight with the largest difference being observed in Food

Waste(1.8 more in spring). The largest variance as a percentage by volume between the seasons occurred in

Cardboard(2.34 less in the spring) and Plastic film(2.32 more in the spring).

Chart 4 - 2006-2007 Seasonal Comparison
By Material as % of Weight
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Chart S - 2006-2007 Seasonal Comparison
By Material as % of Volume
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Table 5 - 2006-2007 Waste Composition and Comparison by Season
TOTAL FALL SORTS TOTAL SPRING SORTS om-nc. Fallll) Sptlng

Wl""'.) IIby Wl Vol.ley} %by Vol. Wl""'.' IIbY Wl VoI.levl IIbY VOl. %""Wl IIbYVol.

Cardboard 2,141 7.69% 29,878 12.36% 2,743 8.65% 38.9 14.70% 0.97% 2.34%

Newsprint '.584 5.69% 9.260 3,83% 1,492 4.71% 8.375 3.11% .{l.98% -0.67%

Magazines 1,122 4.03% 4.950 2.05% 1,059 3.34% •.075 1.54% .{l.69% -0.51%

High Grade Paper 1,730 6.21% 16.100 6.66% 2,079 6.56% 16.85 6.37% 0.35% -0.29%

Mixed Paper 2,882 10.35% 28.450 11.77% 3,193 10,07% 32,775 12.39% .{l.28% 0.82%

TOTAL PAPER D,45i 3U7% 8U38 36.68% 10,5H 33.34% 100.975 38,18% 0.83% -1.48%

Clear Glass 718 2,58% 3.250 1.34% 898 2.83% 3.3 125% 0.25% -0.10%

Brown Glass 509 1.83% 3.010 1.25% 545 1.72% 2.575 0.97% .{l.ll%. -0.27%

Green Glass 215 0.77% 1.900 0.79% '" 050% 1.175 0,44% .{l.27% -0.34%

Other Glass 85 0.31% 0.960 0.40% 108 0.34% 0.725 0,27% 0,04% -0.12%

TOTAL GLASS 1,527 5.48% 8.12 3.77% 1,710 •.- 7.n5 2.1104% 0.09% 0.84%

Aluminum Cans 461 1.66% 6.650 2,75% 465 1.53% 6.425 2.43% -0.13% -0.32%

Other Aluminum 111 0._ 1.725 0.71% 89 0.28% 1.15 0,43% .{I,12% -0.28%

Non Ferrous 8' 0.32% 1.0sa 0.43% .. 0.15% 0.375 0.14% .{I.11% -0.""
Food Cans 525 2.96% 6.900 2.86% 922 2.91% 5.525 2.09% -0.05% -0.77%

Ferrous 290 U)4% 2260 0.94% 228 0.72% 1.45 0.55% -0.32% -0.39%

on fitters 31 0.11% 0.251 0.10'% 17 0.05% 0.275 0.10% -0.06% 0.00%
TOTAL METALS 1,807 Ue% 18.838 7.78% 1,78' 5.M% 15.2 5.75% 0.85% 2.05%

PET #1 717 2.58% 10.700 4.43% 799 2.52% 12.75 4,82% .{I.OS% 0.39%
HOPE #2 455 1.63% 8,575 3.55% 674 2.13% 11.975 4.53% 0.49% 0.98%

Plastic Film 1~04 4.32% 21.800 '.02% '.665 525% 30 11.34% 0.93% 2,32%

Other Plastic 2.262 8.12% 30.225 12.51% 2,494 7.87% 32.65 12.34% -0.26% -0.17%

TOTAL PLASTIC 4.1S38 1U8% 71.3 2"'0% 5,1132 17.n% 87.375 33.02"- -1.11% ~.52%

Food Waste 4,480 16.09% 19.!500 8.07% 5,774 18.22% 22.325 8.44% 2.13% 0.37%
Wood Waste 342 1.23% 1.725 0.71% 367 1.16% 1.7 0.&4% .{l.07% .{l.01%

Textiles 1,236 4.44% 8.125 3.36% 1,581 4.99% 8,475 3.20% 0.55% .{l.16%

Diapers 1.817 6.53% 9.475 3.92% 1,447 4.57% 5.825 2.20% -1.96% -1.n%
Other Organics so, 2.88% 5.100 2.11% 965 3.04% 5.625 2.13% 0.17% 0.02%
TOTAL ORGANICS 8,676 31.16% 43.925 18.18% 10,134 31.97% 4J.1l5 18.81% -0,81% 1.51%

Fines 322 1.16% 2.300 0.95% 232 0.73% 2.15 0.81% -0.42% ..{).14%

Other Inorganics 92. 3.34% 4.950 2.05% 983 3.10% 4.175 1.58% -0.24% .0.47%
TOTAL INORGANICS 1,251 4.49% 7.25 3.00% 1,215 3.83% 6.325 2.39% 0.68% 0.61%

HHW 273 0.98% 1.500 0.62% 274 0.86% 1.55 0.59% .().12% .0.03%
Electronic Waste 213 0.76% 1.100 0.45% 375 1.18% 1.425 0.54% 0.42% 0.08%

TOTAL SPECIAL WASTE 468 1.75% 2.' 1.08% ... 2.05% 2.975 1.12% ...,... -O.oa%

!TOTAL COMPOSITION 27,844 '00" 241.689
,_

31,695 '00" 264.575 100% "" 0%
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1996-1997 WCS Comporison - Summarized 2006~2007 waste sort totals compared to 1996-1997 results are

displayed in Table 6 and e)(hiblted In Charts 6 and 7. The categories and subcategories with the most

significant changes as a percentage by weight were Newsprint(2.73 less), High Grade Paper(2.8 more),

Mixed Paper (5.3 less), Total Paper(3.77lessl and Total Plastic(2.85 more) while the categories and

subcategories with greatest variance as a percentage of volume were Cardboard(l.99 morel,
Newsprint(2.12 less), High Grade Paper(3.21 more), Mixed Paper(S.61 less), and Total Paper(2.65 less).

Chart 6 - 2006-2007 vs. 1996-1997 By Material as % of Weight
(special waste not measured in 1996-1997)
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Chart 7 - 2006·2007 vs. 1996-1997 By Material as % of Volume
(special waste not measured in 1996·1991)
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Table 6 - Waste Composition and Comparison 2006-2007 to 1996-1997 Results
TOTAL 2OQI&..2007 SORTS '991-'817 WCS Avg. 0It'. -.aoT-. ,...tWT

Wl.t1bo.) %bv WI. Vol.ICYI Vol. "J(, bv WI. % bv Vol. "J(, by WI. "J(, bvVol.

Cardboard ',- a__ 68.ns 13.59% 6.70% 11.60% 1,_ 1._
Newsprint 3,016 5.17% 17.635 3,.... 7,_ 5._ -2.73% -2.12"-

Magazines 2,181 3,_ 9,025 1.78% 3.70% 1._ -0.04'4 -0.12%
High Grade Paper 3,809 a._ 32.11. 6.51" 3,_ 3,_ 2_ 3.21"
MixedP_ 6,075 10'- 61.225 12"'" 15.50"10 17.70% ..,- .-5.6'%
IrOTAl PAPER 2ll,02O 33._ 111.813 37'- 37'- 40.10% -3,1'1'% ·2_

~IearGIass 1.616 2.7'% a.55 1......
3__

1,_ -0.049% -{lQ1""

Brown Glass 1,054 1,77"J' 5,_ 1.10% 1._ 0.70% 0.27% 0._
Glass 37. 0._ 3.075 0.6'" 0._ 0.20% 0.23% 0.4'%

,~ Glass 193 a,32'lO 1,685 0.33% 0,_ 0._ -Q28% a."",,"
!rOTAl GLASS 3,237 5....% 11.811 3.34% 5."'" ....,. ....- 0......
f"Juminum Cana .... 1._ 13.075 2."" 1._ 2._ a."'" '()22%

....u .... Aluminum 200 0.34% 2.875 0.57% 0._ 1.'0% -O.4t6% -0.53%
Non Ferrous 137 0,23% 1.425 0,28'lo 0,20% 0.20% a,,,,,,," 0,_
Food Cans 1,7417 2._ 12.425 2.45" 3.10% 2,_ -0.17" -Q.35"
Ferrous 51a O.87"J' 3.71 0.13% 1.10'1' 0.70% -Q23" a,,,,,,,"
Pi fillen .. 0._ 0.526 0.10% 0.1O'J. 0._ -Q.02% D.10'1.
IrOTAL METALS 3,IM '.IMY. :W.031 1.72% I,"" 7."" -0.78'% ....-
PET., 1,516 255" 23." 4.63% 1.7O'r. 3._ 0.85'" 0,73%
HOPE It2 1,129 1,_ 20,55 .,- 2.10% 5.10'lit -Q-- -1.04%

P1asllc Film 2869 '.82% 51.8 10.23" 3.70% a,_ 1.12% 1.43"-

Pther Plastic 04,758 7._ 62.875 12."2% a._ 13.30% 1._ -Q.-
IrOTAL PLASTIC 10,210 17...... 158.675 31.34" ,..- 31.10% 2.81% O.u"
FoodWasle 10,254 17.22% 4'.825 a,28'llo 18.70% 7,_ -1.<48% 0,....
WoodWasle 709 1.19% 3."25 0.68% a."'" a._ a._ 0.18"
Textiles 2.817 4.73% 16.6 3._ ',00% 3._ 0.73% -Q.22%
Diapers 3,264 5..... 15.3 3.02% '.20% 2.10% 1.28% 0.92'J(,

Organics 1.766 2.97" 10.725 2.12% 3,20% 2._ -0.23% -Q,28"
!TOTAL ORGANICS '''''0 31.51'% tn.an 17.31% '0.00" 16.~ 0._ un.
Fines ... 0.93" ..45 0,_ 3,_ 1."'" ·2.37% -Q,92'J(,

Other lno<ganics 1,912 3.21% 9.125 1,_ 1._ 0.70% 1.11% 1.10%

TOTAL INORGAHICS 2,... ".1." 13.175
2._ .,- 2._ ....- 0.11%

HHW 5017 0.92% 3,OS a,6O'llo nJ. nJ. 0,92% 0,_

Electronic Waste 588 0,_ 2,525 0._ nJa nJa a._ a._
TOTAL SPECIAL WASTE 1,135 1.'1'1. 5.575 1.10% 1.11% un

OTAL COMPOSITION 5',531 "'0" 501.244 1_ 1_ 1_ ... ...

1.



Population Density· One goal of the waste tompositJon study was to see if population density has an effect

on waste composition. Therefore, the results were compared by dividing the sampled facilities into three

groups based on the population density of the areas served. Large Metro includes Courtney Ridge, lee's

Summit. O'Fallon, and St. Louis. Small Metro includes Columbia, St. Joseph, and Springfield. Rural includes

Macon, Maryville, Osage Beach, Pemiscot Co., Phelps Co., St. Francois Co., and West Plains. The grouped

data is displayed In Table 7 and Chart 8.

Chart 8 - Waste Composition by Population
Groups
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The large Metro group had more Organics as a percentage of weight than the other two groups, due to

2.3% more Other Organics than both Small Metro and Rural communities. The primary item placed in this

category during the sorts was kitty and dog litter heavy laden with fecal matter. This is a reasonable

difference in population densities and the greater likelihood of indoor pets. Further, yard waste was noted

in multiple loads by the sorters at the two locations In the Kansas City metro area. This could be occurring

due to confusion on behalf of citizens because various haulers service the area, some of which accept yard

waste along with the trash and haul it to a Kansas landfill where yard waste is allowed in landfills. Large

Metro also had less Total Plastic(15.8j as a percentage of weight than both the Small Metro(l7.9) and

Rural(17.6) groups, particularty in the Plastic Film and Other Plastic subcategories.
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Table 7 - Waste Composition and Companson by Population Density

Large Metro: Courtney Ridge, lee', Small Melro: Columbia, Rural: Macon, Maryville, us_age

Summit, O'Fallon, Stlouis St. Joseph, Springfield Beach, Pemiscot Co" Phelps Co" 51.
Francois Co., W~~,!.,~lalnl

IM.llbs. %buWi. VoI.!",,\ %bu Vol 1M Ibl.\ %bu 'Nt. Vol.f,.,.,\ %hu Vol. 'Nt. Ibs.\ %bu 1M. Vol. %bu Vol.
Cardboard 1,177 7." 18.83 13.511'% ..7 •.". '''.20 '" '0'" 2.760 8."'" 37.75 13.3«1%
Newspnnt ." .". .90 3.116'!1l .90 5.''110 ,.. ,.... , ...8ll ..~ '00 321'110
Magazlnea ... ..". ,...

'''~
... 3.•'160 '90 ,.- 1,'''5 3.5" 40' 171"

H'lIh Grade Paper 1.002 "" .., S.1I1" ..7 37~ '" 5 71% 2.1040 8.5" 1090 ...~
MiKe<:! Paper 1."'7 ..~ '''.80 11 tl&'II. 1,25& 'D7~ 13.05 1301'110 ,.... 1O~ 33." , 1.I71lo

OTAl PAPER 5,122 34.4'11. "7.23 31.11% ",010 "'... ...... sa."''lIo 10,l1l3 33.21< 103.... .....~
lear Glass ... ,.~ ,... 1.21% '20 V~ 1.15 1 15% ..0 ,... '90 ,..~

Brown Giasl 257 "7% '30 , OO~ ,.. 1.7" '.00 1.07'% 90' ,,~ ", 1 ''''!Il
Green Glas. "' 0.8% 0 .. 071% " 0.5'!1l 0." 0.85'!1l '90 0.5'" 10' 055,.
OlherGlaSi 37 o.~ 0.35 0.2'% " 0.2'110 0.23 O~ 127 0."'!Il 1.1' o3i1'"

OTAL GLASS '" •.~ '.03 3.25'l1o 020 1l.3'l1o 3.10 ,.- ..... 5.1" '.n u."
Aluminum Cans 22' 1.5% ,... 2."'% '" 1.5'!1l ,... 2.37% '43 1.7'" 7.63 " ...
Other Aluminum .. 0.3% 0.55 o..~ .. 0.4'" 0.50 0.57% 110 03~ 175 ,,~

Non FerTOul 11 0.'% D.lll 01..% 24 0.2" 0.20 0._ .. 03~ 10. 037""
Food Cans ,.. '.7% 2.73 ,.- ", ,,~ 2.13 ,,~ ,.m 3.1"" 750

"'~Ferrous 111 0.7% 0.90 o 65'!1l 14' ,.~ 0.63 0.112% ,.. 0.8'160 >D' o 7"'!Il
Oil filters • 0.1% 0.10 o..~ 24 02~ 0.20 0"'" ,. 0.'" 023 o..~

OTALMETAUl .., U"JI, 7." ..- 731 •.~ 1.30 I."'" '.... 1.3" 20.31 7._
PET.1 365 2.5" .... ...•11'% ,.. 2...,. '.33 ".31% ... 2.8" 13.011 .. 113""
HOPE .2 '63 1.1" .... 3.64'110 213 ,,~ 3.83 3 il1'11o 65' 2.0'110 12.\3 .-PlastieFllm .30 ..~ 12.08 ll.76'llo ... 5.11'" lUi3 11.4i1'11o 1,573 ".11'" 2020 10oo'!ll
Other Plastic 1,101 7."'" 15.55 12 511'" .., •.". 1253 1249", 2,708 ..~ 3.uO 12.3O'llI>
TOTAL PLASTIC 2,3&iI 15.1% 3I.1S 30....% l: 113 17.1% U.3O 32.21'!1l 5,7M 1'1.1% 111.10 31.23%

;~W8I1te ..., 18.04% ,... 7._ '.030 17~ '.03 .- 5,77i1 17.11% 2".15 '50~

oodWaste 177 ,.~ D." 0.71% 137 ,~ 0.90 D._ '95 ..~ U5 " ...
extiles ." "-5% .." 3."3% 51' ".1'" 208$ 2.&4% '.... ,.". ,.. 331%

Diapets '" &.1'110 ... ,.",. ." 5.2'" '.90 2.92% 1,739 5.3'110 '.30 ,..~
Other Organics 702 ".1'110 '.73 301% 211' :2."'" '" ,,~ no ..~ 5.28 181%
TOTAL ORGANICS "" 33.1% "51 18.24% 3,U7 3O.~ 1'.13 1'.01'10 10,321 31.4% ....1a 11.43'110
Fineo 127 0.'" 1.00 081% 107 ,,~ D." 0.85'110 320 1.0'" ..0 D"~

Other Inorganics .., 3.11% 2.25 1.82% 3M 3.3'" 1.95 ,..~ 95' 2.9'110 '90 1715""
TOTAL INORGANICS 190 .... 'lI. ,." 2.13"- .., •.~ ,... ,.- 1,275 ,.... 7.53 U7"4
HHW ,,. 0.8% 0." D._ 12' ..". D." 0.117% ", 0.11% '75 0112%
Electronic Waste 110 0.1'" 0."5 0,38% 131 ,~ D.53 0,52% '42 I.'" 1.155 o 515'llo
TOTAL SPECIAL WASTE '24 U" ,... 0.•7"4 ,.. .,~ '.20 ..- ... ,.... .30 1.17%

TOTAL COMPOSITION 1.,8i1O .- 123.7' .- 11,1H "... 100.2' ,- 32,m ,- 212.12 ,-



Special Consideration- As mentioned earlier, the Special Waste category including Electronics and Household

Hazardous Waste subcategories were added for the 2006-2007 waste composition study. Items were

recorded by weight, volume, and description at the conclusion of each SOl1.. The itemization for each facility

is included in the tables for each chapter. Batteries of all types (alkaline, lithium, ni-cad, etc.) were collected

at each sort and accounted for by weight and volume in the HHW subcategory. Further, the batteries were

retained after each sort and delivered to the Rechargeable Battery Recycling Corporation (RBRe) for

analysis. The weight and count of batteries found is included in the Special Waste chart for each site.

Battery totals for all sites combined were as follows:

Quantity(all types) Weight

Fa II 2006 Sorts 333 291bs. 5.8 oz.

Spring 2007 Sorts 353 361bs. 2 oz.

TOTAL 686 651bs. 7.8 oz.

Avg. per Site 46 4 lbs. 5.9 oz.

Density plays an important role when considering some materials. For instance, while plastics comprise

17.28% by weight of MSW going into Missouri landfills, they comprise 31.34% by volume. Landfills charge

by weight, but their space is consumed by volume.

Individual FoclJify Results - Results by waste category and findings at each location are presented in

Appendixes 1 through 15 along with a description of services and programs In each sampled facility's service

area. Demographic information for each location is from the U.S. Census Bureau 2000 census data. Waste

and recycling tonnages are taken from site interviews, solid waste management district personnel, and the

Department of Natural Resources Solid Waste Management Program

Conduslons

Changes in the MsW waste stream over the past decade have been less substantial than changes over the

previous decade. Much of the difference between 20 years and 10 years ago waS attributed to the passage

of Senate Bill 530 in 1990 that set state-wide goals for solid waste recovery and reduction, established

additional landfill permitting requirements, and banned major appliances, yard waste, waste oil. whole tires,

and lead acid batteries from landfills.

Still, the composition of MSW in 2006-2007 reflects several differences in society and the overall waste

generation and management in Missouri. Statewide efforts by the Department of Natural Resources Solid

Waste Management Program and the solid waste management districts have continued to impact the

statewide waste stream. The estimated statewide diversion rate as calculated by the DNR SWMP has

continued to rise over the past decade from 30% in 1997 to 44% in 2006.

Three observations are offered regarding societal changes over the past decade that are affecting the

Missouri MSW waste stream:
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1, Technological advancements and popularity of web-based publications and distributions over the past

decade have no doubt heavily influenced the decline in Total Paper (3.77% less than 1996-1997 WCS). This

represents a difference of over 101,115 tons annually in Missouri's MSW waste stream. Newsprint alone

declined 2.73% by weight which would be the equivalent of73,221 tons per year. The smaller web width

(width of newspaper page before folded in two) has become common in many newspaper markets, as well

as using 21% lighter paper weight than was used 10 years ago(Abitibi). Recycling program growth combined

with more environmental practices by the newspaper companies and the development of the electronic

media market has impacted the paper going into Missouri landfills.

2. Technological advancement and the increasingly shorter turnaround time In computer-related

equipment upgrades have also caused electronic waste to become a waste category not as prevalent in

1996·1997 that is of consideration in today's waste recovery and recycling industry. Ten years ago there

were only a handful of computer/electronics demanufacturers in the metro areas, whereas today there are

27 such approved businesses throughout the state.

3. Convenience has become an important factor to time-pressed Americans who buy on-the-go food they

can quickly consume at their desk, in their cars, or at home as they rush from one daily obligation to the

other. There are substantially more PET #1 containers in t~e generated waste stream than a decade ago. BV

2001, the Beverage Marketing Corporation was reporting that bottled water sales had tripled over the past

decade and that single serve sales had grown 35% since 1993. BV 2005, the carbonated soft drink market

share had begun to decline due to the continued growth in bottled water, as well as sports drinks of

expanding variety, bottled tea and flavored waters. Even though carbonated soft drinks experienced a

declining martin share, their sales volumes were 14% higher in 2006(10.6 billion cases) than they were in

1996(9.3 billion cases). The 2006·2007 WCS showed PET #1 plastics only increased .84% by weight and .73%

by volume in the MSW waste stream since 1996-1997. This verifies the vast number of PET #1 containers

that are being diverted from landfills considering the dynamic increase in the product generated.

General observations about the 2006·2007 waste composition study findings:

1. Recycling Effect on Population Groups· Recycling efforts are making a difference in Missouri, In the

large Metro group, three of the four sites have substantially less paper in their waste streams than ten years

ago. Three of the four also had a noticeable increase in Plastics, although considering the plastics in the

generated waste stream the numbers are supportive of increased recycling as well.

Similar to the large Metro group, the three Small Metro communities all show decreased amounts of paper

and increased amounts of plastics in their waste. Columbia's results Indicated the greatest reduction in

paper over the past ten years even though they had the highest percentage by volume for this year's study.

The decrease since 1996-1997 coincides with the Implementation of their commingled recycling system,

convenience store recycling.. expansion of their drop-offs to large apartment complexes and startup of a

commercial recycling program over the past decade. Columbia also had a 25-year container deposit

ordinance repealed in April, 2002, which one would expect to contribute to an increase in PET #1, aluminum,

and glass. Columbia experienced less than 1% increases in each of these categories and even had less than

average of these materials by weight compared to the overall 2006-2007 average.
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In rural settings, the service area for the Pemiscot County Transfer Station has had the most improved

recycling services offered In the area over the past decade with drop-offs provided in all surrounding

communities whereas only one was in the area ten years ago. The waste composition for Pemiscot County

reflected decreases In percentage by weight for paper and glass whereas plastics and organics and

inorganics increased as a noticeable percentage of weight.

Alternately, the city of Maryville had a more aggressive recycling program in place ten years ago than they

do toda.,.. The city discontinued its pay as you throw curbside program in 2001 and there are few recycling

opportunities in the service area other than through the local University. This was reflected in the 2006

2007 data when compared to the 1996-1997 results in various categories. However, when compared to the

2006-2007 overall average of all sorts, Maryville was very near average and even had less Total Paper.

Paper is targeted by the University for Its pelletizing alternative fuel program.

Of the seven Rural population service areas, the Osage Beach site had the least amount of recycling service

offered In their service area. This she had the greatest percentage by weight of all sites for aluminum cans,

brown and green glass, and electronic waste. The service area for the Osage Beach Transfer Station is the

Lake of the Ozarks region, which is known for vacation attractions, weekend homes, and recreational

atmosphere which all coincide with the high numbers in the beverage container categories. Ukewise, the

Reeds Spring Transfer Facility receives waste from the Branson tourist area and they had an equally high

percentage by weight of glass. Branson has a recycling program which could have kept the PET #1 and

aluminum cans from experiencing the increases that Osage Beach had.

2. Seasonal Effect on Waste Stream - There appears to be no change in Missouri's MSW waste stream

between fall and spring, which is a consistent observation from the 1996-1997 stud.,..

3. Value of Recyclables in the MSW Waste Stream - Throughout this report, percentages by weight and

volume have been Identified from various viewpoints and groupings. A substantial amount of material in

the MSW waste stream is valuable. Table 8 quantifies the substantial portions that are reasonabl.,. believed

to be marketable through recycling facilities or diverted in other methods such as composting. Increased

recovery, reuse, and recycling have a significant positive impact on Missouri's solid waste industry.
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Table 8 - Estimated Value of Recyclables in Missouri's 2006 MSW Waste Stream

Fiber market "'-illues are based on Yellow Sheet billed prices for trilctgor trailer loads In the Midwest/Chicago sector,

Container market values are based on Waste News Chicago Market Average Price from Mid-Range. All values are calculated

averaged from 5011 period, 5eptember/06 through June/07.

'-Average tippIng fee from all sampled facilitIes during the 2006-2007 WCS was $40,53, This value was applied to the

tonnages to determine Avoided Landfill Fee,

"'Potential savings are savings that could be used for costs associated With processing the recyclables/cornportables.

E•. Est Maf1(etec! Elt Avoided Polan~al
%ofMSWbyWt. E51 TonaIYr, Vell,l8/Ton' v.~ LlIIl<Jftll Fee" savingsIYellr'"

Cardboard 8.20% 220.013 • 8200 • 18.('041,066 • 8,917.127 • 26958.192

Newsprlnl 517% 138,567

Elt 50% l,4alketable as Newstre 69,283 • 57,00 • 3.~i,152 • 2,808,055 • 6,751,207

elt 50% Malll;etable M News.t8 69,283 • 83,50 • 5.785,182 • 2,808,055 • 8,593,217

Mag.zlnet (assume m.lltelabie III Mixed) 300% R8,2411 • 59.50 • 5,8045,818 • 3,982,034 • 9,827,852

H"," Grade Paper (a&sum8 marketable III SOP) 8.40% 171,537 • 137.00 • 23,507.379 • 6,9504,"09 • 30,0«11.7811

M1~e<J Paper 10.20% 273,665

ElL 70% MBltetable 1111,585 • 59.50 • 11,398,139 • 7,7M,"'4 • 19,162,2fW

Esl30% ComDOltabie 82 ,., • 3327 ..90 • 3327 "90

TOTAL PAPER DIVERTED 33.83% 1,3104,312 • 88,528,717 • 36,561,315 I 101l,08s.o32

Clear Gill... 2.71% 72,7117 • 27,50 • 2,001,1120 • 2,950,..aa • .,1l52,3118

Brown Glase W% 41,.ao • 16,00 • 159,685 • 1,9204,378 • 2,68-4,060

GreenGlua 0.83% 188048 • 7.50 • 126 359 • 882 843 • 809,202

TOTAL GlASS DlVERreO 511% 137,125 • 2,881,963 • 5,551,865 • 8,oUlI,UI

Aluminum Canl 1.59% 042,615 S1,15O 00 • 1<4,576,<471 • 1,127,1111 • 78,303,666

food Canl 2.93% 788fMl • ,9< 50 • 15306828 • 3189&t4 • 164116411

TOTAL METALS DIVERTED ".52% 121,313 • 89.883,305 • "',1116,835 I "',800,1040

PET.' 2.55% 68.292 • 292.00 • 19,9041,358 • 2,767,888 • 22,109,2"6

HDPErl 1.110% 50.859

Eat 70% Naiural(Milk Juga) 35,601 • 600 00 • 21,360,121 • 1,442,1117 • 22,803,638

Ell. 30% Color 15,253 • 3-46.00 • 5,309,665 • 616,3113 • 5,928,058

Plane Film ....82% 129,2"'2

Eat. can use 70% in e)(\fUaIon mafket{1lO mkl Sl 337% 90,469 • 3,666,721 • 3,568,721

OItIer Plaalicl 1.99% 21"',247

Eat. can use 10% In ex1JUSlOn marlCelllO ml(l Sl 5.59% U9973 • 6078398 • 8078398

TOTAL PLASTIC DIVERTED 13....1% 359,593 • "6,611,7"'4 • S,495.918 I 511,101,683

food Wnle '72'% "Sl,919 • 18,121,51104 • 18.721,5804

OIner 0roanlca 297% 19,55<1
Elt 20% oomposl8~~~rd WBftle, p1anl

ITimmln ,,'" 1591' • "'007 $ 80404 867

TOTAL ORGANICS DIVERTED 1182"- ...n,830 • 19.366.... 51 • 19.316,451

TOTAl 7.....9% 2410174 S 207 i09 729 $ 7<4,891,20" $ 212 807 133

•
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